PEP-1-frataxin significantly increases cell proliferation and neuroblast differentiation by reducing lipid peroxidation in the mouse dentate gyrus.
Frataxin plays important roles in the mitochondrial respiratory chain and in the differentiation of neurons during early development. In this study, we observed the effects of frataxin on cell proliferation and neuroblast differentiation in the mouse hippocampal dentate gyrus. For this, we constructed an expression vector, PEP-1, that was fused with frataxin to create a PEP-1-frataxin fusion protein that easily penetrated frataxin into the blood-brain barrier. Three mg/kg PEP-1-frataxin was intraperitoneally administered to mice once a day for 2 weeks. The administration of PEP-1 alone did not result in any significant changes in the number of Ki67-positive cells and doublecortin (DCX)-immunoreactive neuroblasts in the mouse dentate gyrus. However, the administration of PEP-1-frataxin significantly increased the number of Ki67-positive cells and DCX-immunoreactive neuroblasts in the mouse dentate gyrus. In addition, PEP-1-frataxin significantly reduced 4-hydroxynonenal protein levels and malondialdehyde formation, while Cu, Zn-superoxide dismutase protein levels were maintained. These results suggest that frataxin effectively increased cell proliferation and neuroblast differentiation by decreasing lipid peroxidation in the dentate gyrus.